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(57) ABSTRACT 

Methods, systems, and apparatus, including computer pro 
grams encoded on a computer storage medium, for generating 
search queries in response to obtaining audio samples on a 
client device. In one aspect, a method includes the actions of 
i) receiving audio data from a client device, ii) identifying 
specific content from captured media based on the received 
audio data, wherein the identified specific content is associ 
ated with the received audio data and the captured media 
includes at least one of audio media or audio-video media, iii) 
obtaining additional metadata associated with the identified 
content, iv) generating a search query based at least in part on 
the obtained additional metadata, and V) returning one or 
more search results to the client device, the one or more 
search results responsive to the search query and associated 
with the received audio data. 
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1. 

PRESENTING MOBILE CONTENT BASED 
ON PROGRAMMING CONTEXT 

BACKGROUND 

This specification relates to generating a search query in 
response to obtaining an audio sample. 

Search engines allow searching of the Internet for 
resources, examples of which include web pages, images, 
Video, and audio content. A typical search engine provides a 
web page for entering search queries. Generally, search que 
ries can be constructed from terms entered into a web page by 
a user, and searches can be conducted for web pages or other 
files that contain the terms identified in the search query. 
Results of a search conducted for a particular query can be 
ranked and listed on one or more search results web pages. 
As mobile devices, including Smartphones, netbooks, lap 

tops, and other devices, have become more common, the 
corresponding use of mobile search engines has increased. 
For example, users in the home are increasingly performing 
searches and browsing the internet during television and radio 
broadcasts, as well as while viewing or accessing recorded 
media, such as DVDs, Blu-rays, or digital media. Searches 
related to these broadcasts or viewings may be performed on 
the users’ devices by manually entering search terms associ 
ated with the media. 

SUMMARY 

In general, one innovative aspect of the Subject matter 
described in this specification can be embodied in methods 
that include the actions of i) receiving audio data from a client 
device, ii) identifying specific content from captured media 
based on the received audio data, wherein the identified spe 
cific content is associated with the received audio data and the 
captured media includes at least one of audio media or audio 
Video media, iii) obtaining additional metadata associated 
with the identified content, iv) generating a search query 
based at least in part on the obtained additional metadata, and 
V) returning one or more search results to the client device, the 
one or more search results responsive to the search query and 
associated with the received audio data. Other embodiments 
of this aspect include corresponding systems, apparatus, and 
computer programs, configured to perform the actions of the 
methods, encoded on computer storage devices. 

These and other embodiments can each optionally include 
one or more of the following features. For example, the client 
device can include a mobile device. The mobile device can 
include one of a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. The client device can include a set-top 
box associated with a presentation of audio media or audio 
video media. Further, the audio data received from the client 
device includes an audio fingerprint of media recorded at the 
client device. In some instances, the method further com 
prises obtaining an audio fingerprint of the audio data. 
Obtaining the audio fingerprint can include generating an 
audio fingerprint from the audio data received from the client 
device. The captured media may include a collection of cap 
tured digital television broadcasts, and the method may fur 
ther comprise i) monitoring at least one digital television 
channel, ii) extracting an audio stream from each of the at 
least one digital television channels, iii) generating, for each 
of the monitored at least one digital television channels, an 
audio fingerprint from at least a portion of the extracted audio 
stream, and iv) storing each of the generated audio finger 
prints in an audio fingerprint repository, each generated audio 
fingerprint associated with a unique content identifier. The 
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2 
method may further comprise i) deriving at least one addi 
tional set of information associated with each extracted audio 
stream, ii) generating at least one set of content-related meta 
data associated with each extracted audio stream based on the 
derived at least one additional set of information, iii) associ 
ating each of the at least one set of content-related metadata 
with the unique content identifier associated with the gener 
ated audio fingerprint associated with the corresponding 
extracted audio stream, and iv) storing each of the at least one 
set of content-related metadata in a metadata repository. In 
Some instances, identifying specific content from captured 
media can include i) matching an audio fingerprint generated 
from the audio data received from the client device with at 
least one audio fingerprint stored in the audio fingerprint 
repository and ii) identifying the unique content identifier 
associated with the at least one audio fingerprint stored in the 
audio fingerprint repository, while obtaining additional meta 
data associated with the identified content includes retrieving 
content-related metadata associated with the identified 
unique content identifier from the metadata repository. 

Another aspect of the subject matter described in this 
specification can be embodied in a computer storage medium 
encoded with a computer program, the program comprising 
instructions that when executed by data processing apparatus 
cause the data processing apparatus to perform operations 
comprising i) receiving audio data from a client device, ii) 
identifying specific content from captured media based on the 
received audio data, wherein the identified specific content is 
associated with the received audio data and the captured 
media includes at least one of audio media or audio-video 
media, iii) obtaining additional metadata associated with the 
identified content, iv) generating a search query based at least 
in part on the obtained additional metadata, and V) returning 
one or more search results to the client device, the one or more 
search results responsive to the search query and associated 
with the received audio data. 

These and other embodiments can each optionally include 
one or more of the following features. For example, the client 
device can include a mobile device. The mobile device can 
include one of a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. The client device can include a set-top 
box associated with a presentation of audio media or audio 
video media. Further, the audio data received from the client 
device includes an audio fingerprint of media recorded at the 
client device. In some instances, the instructions may cause 
the data processing apparatus to perform operations further 
comprising obtaining an audio fingerprint of the audio data. 
Obtaining the audio fingerprint can include generating an 
audio fingerprint from the audio data received from the client 
device. The captured media may include a collection of cap 
tured digital television broadcasts, and when executed the 
instructions may cause the data processing apparatus to per 
form operations further comprisingi) monitoring at least one 
digital television channel, ii) extracting an audio stream from 
each of the at least one digital television channels, iii) gener 
ating, for each of the monitored at least one digital television 
channels, an audio fingerprint from at least a portion of the 
extracted audio stream, and iv) storing each of the generated 
audio fingerprints in an audio fingerprint repository, each 
generated audio fingerprint associated with a unique content 
identifier. The instructions may cause the data processing 
apparatus to perform operations further comprising i) deriv 
ing at least one additional set of information associated with 
each extracted audio stream, ii) generating at least one set of 
content-related metadata associated with each extracted 
audio stream based on the derived at least one additional set of 
information, iii) associating each of the at least one set of 
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content-related metadata with the unique content identifier 
associated with the generated audio fingerprint associated 
with the corresponding extracted audio stream, and iv) Stor 
ing each of the at least one set of content-related metadata in 
a metadata repository. In some instances, identifying specific 
content from captured media can include i) matching an audio 
fingerprint generated from the audio data received from the 
client device with at least one audio fingerprint stored in the 
audio fingerprint repository and ii) identifying the unique 
content identifier associated with the at least one audio fin 
gerprint stored in the audio fingerprint repository, while 
obtaining additional metadata associated with the identified 
content includes retrieving content-related metadata associ 
ated with the identified unique content identifier from the 
metadata repository. 

Another aspect of the subject matter described in this 
specification can be embodied in a system comprising i) one 
or more front-end servers adapted to receive one or more sets 
of audio data from one or more client devices, ii) one or more 
match servers adapted to identify a set of program data from 
a plurality of sets of program data, wherein each set of pro 
gram data corresponds to one or more captured media pro 
grams, based on the audio data, iii) one or more service 
information servers adapted to store additional information 
associated with captured media programs and identify spe 
cific additional information associated with the identified set 
of program data, and iv) one or more search query builder 
servers adapted to generate a search query based at least in 
part on the identified specific additional information associ 
ated with the identified program data, where the one or more 
front-end servers further adapted to send at least one search 
query result identified based on the generated search query to 
the one or more client devices. 

These and other embodiments can each optionally include 
one or more of the following features, alone or in combina 
tion. For example, the one or more front-end servers may be 
further adapted to obtain an audio fingerprint based on the one 
or more sets of received audio data, and the one or more match 
servers may be further adapted to compare the obtained audio 
fingerprint with a plurality of program data-based audio fin 
gerprints and identify at least one of the plurality of program 
data-based audio fingerprints matching the obtained audio 
fingerprint. The system may further comprise one or more 
search engine servers adapted to receive the generated search 
query and identify at least one search query result responsive 
to the generated search query. In some instances, the one or 
more client devices may include a mobile phone, a Smart 
phone, a laptop, a network, or a tablet PC. 

Another aspect of the subject matter described in this 
specification can be embodied in a method that include the 
actions of i) obtaining an audio sample from at least one 
media Source at a client device, ii) transmitting audio data 
associated with at least a portion of the audio sample from the 
client device to a non-keyword-based search system, iii) 
receiving a set of search results associated with the transmit 
ted portion of the audio data at the client device, wherein the 
set of search results are generated at the non-keyword-based 
search system by identifying media programming associated 
with the obtained audio sample using the transmitted audio 
data, selecting one or more search terms based on the identi 
fied media programming, and Submitting the one or more 
search terms to a search engine, and iv) presenting the set of 
search results at the client device. 

These and other embodiments can each optionally include 
one or more of the following features, alone or in combina 
tion. For example, the at least one media source can include a 
local media Source, and obtaining the audio sample from at 
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4 
least one media source at the client device can include record 
ing ambient audio associated with the local media Source. The 
at least one media source can include at least one of a televi 
sion broadcast, a radio broadcast, an Internet-based multime 
dia presentation, a DVD presentation, or a Blu-ray presenta 
tion. In some instances, the non-keyword-based search 
system includes one or more servers, identifying media pro 
gramming associated with the obtained audio sample using 
the transmitted audio data includes obtaining additional 
metadata associated with the identified media programming 
at the non-keyword-based search system, selecting one or 
more search terms based on the identified media program 
ming includes generating a search query based at least in part 
on the obtained additional metadata at the non-keyword 
based search system, and receiving a set of search results 
associated with the transmitted portion of the audio data at the 
client device includes transmitting a set of search results 
responsive to the generated search query from the non-key 
word-based search system to the client device. The client 
device can include a mobile device. The mobile device can 
include one of a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. In some instances, the method further 
comprises obtaining an audio fingerprint of at least a portion 
of the audio sample at the client device, wherein the trans 
mitted audio data associated with the at least a portion of the 
audio sample includes the obtained audio fingerprint. 

Another aspect of the subject matter described in this 
specification can be embodied in a computer storage medium 
encoded with a computer program, the program comprising 
instructions that when executed by data processing apparatus 
cause the data processing apparatus to perform operations 
comprising i) obtaining an audio sample from at least one 
media source, ii) transmitting audio data associated with at 
least a portion of the audio sample to a non-keyword-based 
search system, iii) receiving a set of search results associated 
with the transmitted portion of the audio data, wherein the set 
of search results are generated at the non-keyword-based 
search system by identifying media programming associated 
with the obtained audio sample using the transmitted audio 
data, selecting one or more search terms based on the identi 
fied media programming, and Submitting the one or more 
search terms to a search engine, and iv) presenting the set of 
search results. 

These and other embodiments can each optionally include 
one or more of the following features, alone or in combina 
tion. For example, the at least one media Source can include a 
local media Source, and obtaining the audio sample from at 
least one media source can include recording ambient audio 
associated with the local media source. The at least one media 
Source can include at least one of a television broadcast, a 
radio broadcast, an Internet-based multimedia presentation, a 
DVD presentation, or a Blu-ray presentation. In some 
instances, the non-keyword-based search system includes 
one or more servers, identifying media programming associ 
ated with the obtained audio sample using the transmitted 
audio data includes obtaining additional metadata associated 
with the identified media programming at the non-keyword 
based search system, selecting one or more search terms 
based on the identified media programming includes gener 
ating a search query based at least in part on the obtained 
additional metadata at the non-keyword-based search system, 
and receiving a set of search results associated with the trans 
mitted portion of the audio data includes transmitting a set of 
search results responsive to the generated search query from 
the non-keyword-based search system. The computer storage 
medium can include a mobile device. The mobile device can 
include one of a mobile phone, a Smartphone, a laptop, a 
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network, or a tablet PC. In some instances, the program 
comprising instructions that when executed by data process 
ing apparatus cause the data processing apparatus to perform 
operations further comprises obtaining an audio fingerprint of 
at least a portion of the audio sample, wherein the transmitted 
audio data associated with the at least a portion of the audio 
sample includes the obtained audio fingerprint. 

Particular embodiments of the subject matter described in 
this specification can be implemented so as to realize one or 
more of the following advantages. A convenient non-key 
word-based search interface driven by currently viewed con 
tent or programming is provided. Further, Software and meth 
ods are provided that understand the content of a broadcast or 
programming being viewed (or listened to) by a user in real 
time, and, in response, provide access to services or informa 
tion that directly complement and enhance the content to 
provide a richer user experience. In television-based embodi 
ments, it is possible to perform rapid and relevant searches 
associated with current programs to provide additional con 
text to the content, as well as additional information. Further, 
advertisers can use the described software and methods for 
better monetization of their search ads, as users can be auto 
matically presented with links or other information associ 
ated with programming or other content, and users interested 
in a particular advertisement can quickly retrieve additional 
and/or Supplementary information regarding the advertised 
products with minimal required interactions. Further, infor 
mation embedded within or associated with a particular 
broadcast and/or advertisement, Such as a uniform resource 
locator or business information, can be quickly accessed 
through use of the described methods and systems. 

Particular embodiments of the systems and methods 
described in the present disclosure may be particularly attrac 
tive for use on Smartphones and other mobile devices, as the 
devices themselves are personal devices and can be used 
easily in conjunction with the use of a secondary broadcast 
device. Such as a television or radio. Specifically, Smart 
phones can be used for "quick browsing without interrupting 
or distracting the user from the broadcast. Additionally, the 
size and accessory constraints associated with mobile devices 
(e.g., a lack of or a difficult to use physical keyboard on the 
mobile device) means that audio-based searches provide con 
Venience and ease to integrating the mobile devices into Vari 
ous use cases. Additionally, the audio-based search of the 
present embodiments provide a richerset of search results due 
to the increased context and metadata associated with the 
search based on the various sources of information included 
in the back-end search. 
The details of one or more embodiments of the subject 

matter described in this specification are set forth in the 
accompanying drawings and the description below. Other 
features, aspects, and advantages of the Subject matter will 
become apparent from the description, the drawings, and the 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of an example system for 
generating a search query relevant to captured media in 
response to an audio-based search request from a client 
device. 

FIG. 2 is a flowchart illustrating an example method for 
performing an audio-based search request from a client 
device. 
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6 
FIG. 3 is a flowchart illustrating an example method for 

using an audio fingerprint of broadcast information to gener 
ate and perform a search for information associated with the 
broadcast. 

FIG. 4 is a flowchart illustrating an example method for 
capturing broadcast information and populating repositories 
of audio fingerprints and content-related metadata. 

FIG. 5 is an example illustration of search results provided 
to a client device on a continuous or periodic basis using one 
or more example methods of the present disclosure. 

Like reference numbers and designations in the various 
drawings indicate like elements. 

DETAILED DESCRIPTION 

FIG. 1 is a schematic diagram of an example system for 
generating a search query relevant to captured media in 
response to an audio-based search request from a client 
device. The system 100 includes one or more client devices 
104, a local media source 102 local to the client device 104, a 
network 110, a front end server 112, a match server 120, a 
capture server 152, an ad detection server 160, a service 
information server 134, a search query builder server 130, a 
search server 138, and at least one media source 150 associ 
ated with the capture server 152. Communications through 
out system 100 can be performed via the network 110. For 
instance, the client device 104 and the front-end server 112 
can communicate by way of the network 110. Additionally, 
and while not illustrated in FIG. 1, the various other illus 
trated components can also communicate by way of the net 
work 110 (e.g., the front-end server 112 and the match server 
120, the capture server 152 and the service information server 
134, etc.). The network 110 can include one or more local area 
networks (LANs), a wide area network (WAN), such as the 
Internet, a wireless network, Such as a cellular network, or a 
combination of all of the above. In general, the client device 
104 communicates with the front-end server 112 to perform 
non-keyword searches based on audio information associated 
with the local media source 102 local to or associated with the 
client device 104. 
The client device 104 may be any suitable device associ 

ated with a user that is capable of capturing audio information 
associated with a broadcast, programming, or other media. 
For example, the client device 104 can be a mobile device, 
Such as a mobile phone, a Smartphone, a tablet computer, a 
netbook, a laptop, or any other type of mobile device. Still 
further, the client device 104 can be a relatively immobile 
device. Such as a desktop computer, a set-top television tuner 
or digital video recorder, a personal video recorder, or any 
other suitable type of computing device. In some embodi 
ments, the client device 104 can capture ambient audio from 
a local media source 102 through an audio receiver 106 inter 
nal to or external and associated with the client device 104. 
The audio receiver 106 can be, for example, an internal micro 
phone included within a device, such as a Smart phone or 
tablet computer, as well as an external microphone connected 
to and/or associated with a device that does not include its 
own audio receiver 106. In still other instances, the client 
device 104 may capture audio data from media being 
executed, listened to, or watched on the client device 104 
itself. Such as streaming video, audio, or other multimedia. 
Therefore, the local media 102 can be any source of audio 
data associated with programming or media, including live 
television programs, recorded television programs, DVDs, 
Blu-rays, streaming media, radio broadcasts (or recordings 
thereof), or any other suitable media. 
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The client device 104 may include an audio capture appli 
cation 108 that allows the client device 104 to record ambient 
(or internal) audio and process that audio information to 
initiate a non-keyword-based search request. In some 
instances, the audio capture application 108 may provide an 
interactive user interface (UI) through which the user can 
choose to record audio samples from the local media Source 
102 and submit a search associated with the recorded data. In 
Some instances, the audio capture application 108 can be 
launched or begun by pressing a single key or button on the 
client device 104, such as an executable icon on the client 
device's 104 home screen, or by a button within the UI of the 
capture application 108 that signals for the application 108 to 
capture and transmit an audio sample to the front-end server 
112. Upon activation, the audio capture application 108 can 
record audio data for predetermined time periods when acti 
vated (e.g., seven to ten seconds), the time periods estimated 
or calculated to provide a suitable amount of audio informa 
tion to identify the captured local media 102. Alternatively, 
the audio capture application 108 may be recording audio 
information on a continuous or semi-continuous basis. In 
those instances, when a user of the client device 104 elects to 
or initiates a search, a portion of the recorded audio can be 
used as the audio sample sent to the front-end server 102. In 
one example, the last ten seconds of the recording prior to the 
search's initiation can be used. 
As illustrated by arrows 109 and 111, the audio sample is 

sent to the front-end server 112 via network 110. In some 
instances, the audio sample sent to the front-end server 112 by 
the client device 104 may include device-specific (e.g., the 
current location or type of the client device 104) and/or user 
specific information (e.g., a userID, customized user search 
preferences, user profile and demographic information, etc.). 
Further, the audio sample sent to the front-end server 112 may 
also include an audio fingerprint of the recorded audio 
sample. An audio fingerprint is a unique digital representation 
generated from an audio signal (here, the recorded audio 
sample) that can be used to identify other similar or identical 
audio samples. In some embodiments, the audio fingerprint of 
the recorded portion of the local media 102 is used to compare 
and identify, via the various components of the system 100, 
the media or programming currently captured at the client 
device 104. In some embodiments where the audio fingerprint 
of the recorded portion of the local media 102 is generated at 
the client device 104, only the audio fingerprint may be sent to 
the front-end server 112. 

The front-end server 112 receives the audio data from the 
network 110 (as illustrated by arrow 111). In some instances, 
only a raw audio sample may be received at the front-end 
server 112. In those instances, an audio fingerprint generator 
application 114 can be used to generate the audio fingerprint 
of the received audio sample. If the audio data received from 
the client device 104 includes the audio fingerprint of the 
audio sample, the audio fingerprint generator application 114 
may not be used. The audio data received from the client 
device 104 generally represents a request (and may, in some 
cases, be included in a specific request) to determine the 
content of the audio sample and prepare and execute a search 
query associated with that content. In the illustrated system 
100, the front-end server 112 includes a content search man 
ager 118, which may be an application used to manage or 
direct the content identification process. As illustrated by 
arrow 119, the front-end server 112 (or the content search 
manager 118) sends (or forwards) the audio fingerprint to the 
match server 120. 
The match server 120 compares the audio fingerprint from 

the audio sample received from the client device 104 to audio 
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8 
fingerprints from captured content. As illustrated in FIG. 1, 
this comparison is performed by a match service 122, which 
accesses one or more audio fingerprint repositories associated 
with audio samples captured and/or collected from one or 
more media sources 150. In FIG. 1, the match service 122 
compares the audio fingerprint received from the client 
device 104 to a repository of captured media audio finger 
prints 158 (stored, in this example, at a capture server 152, 
and illustrated by arrow 123), as well as to a repository of 
ad-related audio fingerprints 166 (stored, in this example, at 
an ad detection server 160, and illustrated by arrow 124). The 
match service 122 can search any suitable repository of audio 
fingerprints, including a repository of audio fingerprints local 
to the match server 120, as well as other repositories stored 
external to, or not illustrated in, system 100. Further, multiple 
instances of the match service 122 (as well as multiple match 
servers 120) may be employed in system 100 to perform 
audio fingerprint matching services for system 100. As 
described, the match service 122 compares the audio finger 
print received from the client device 104 to the audio finger 
prints of the one or more associated repositories to generate a 
fingerprint match, or a set of possible fingerprint matches. 
Each audio fingerprint determined to be a match (or a possible 
match) to the client device's 104 audio sample may be asso 
ciated with a unique identifier. Such as a content ID or other 
identifying value. As illustrated in FIG. 1, the unique identi 
fiers associated with the one or more (possible) matches, as 
well as any other relevant information, are returned to the 
match service 122 from the capture server 152 and the ad 
detection server 160 (illustrated by arrows 125 and 126, 
respectively). Information on potential matches from any 
other searched repositories is also returned to the match ser 
vice 122. The match service 122 may determine the best 
match of each of the potential matches. In some instances, the 
matching algorithm performed by the match service 122 may 
provide scores or relative confidence levels of the possible 
matches. In some instances, a single audio fingerprint may be 
identified as matching that of the audio fingerprint associated 
with the client device's 104 captured audio sample. In other 
instances, two or more audio fingerprints may be closely 
ranked or rated by the match service's 122 algorithm. In the 
embodiment of FIG. 1, a single audio fingerprint (and there 
fore, a specific piece of content) from the various repositories 
is selected as the most likely (and, in some cases, the only) 
match to the client device's audio fingerprint. In alternative 
embodiments, multiple audio fingerprints (and therefore, 
multiple sets of content) may be returned by the match service 
122. 
Once an audio fingerprint match is selected and the asso 

ciated identifier is retrieved, the match service 122 returns the 
associated content identifier to the front-end server 112 (as 
illustrated by arrow 127), where the information is collected 
and processed by the content search manager 118. The con 
tent search manager 118 then sends the content identifier to 
the search query builder server 130 (as illustrated by arrow 
128), where the content identifier is used (for instance, by a 
search query builder module 132 to retrieve information asso 
ciated with the content identifier from a service information 
server 134 (as illustrated by arrow 133). In some instances, 
the match service 122 may interact directly with the service 
information server 134 to retrieve information associated 
with the content identifier, such as metadata associated with 
the identified content, and related to different portions of the 
information associated with the captured media sources 150, 
including Subtitle metadata 172, electronic programming 
guide (EPG) metadata 176, and video-based keyword meta 
data 174, among others. In some instances, specific content 
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may be associated with sponsored or specific information 
stored in the service information server 134. For example, an 
advertisement may be associated with a particular website, 
with the particular website linked or associated with the 
unique identifier of the identified content. When the identified 
content represents the most likely match from the match 
service 122, the specifically-associated materials and infor 
mation may automatically be included in the results returned 
to the client device 104. In some instances, the specifically 
associated materials and information may be provided by the 
broadcasters or other persons or entities associated with the 
content, including advertisers. As illustrated in FIG. 1, that 
information can be stored in the content-specific information 
repository 170 of the service information server 134. Meta 
data associated with the identified content can be collected 
and retrieved from the service information server 134 using 
the unique identifier associated with the matched audio fin 
gerprint. In some instances, the service information server 
134 may include a data manager 168 (Such as a relational 
database management system (RDBMS) compatible with the 
repositories stored at the service information server 134) 
which can be used to perform queries on the stored metadata 
to return information related to the specified content identi 
fier. 
As illustrated by arrow 135, the metadata and information 

associated with the content identifier is sent to the search 
query builder module 132, which uses the received data to 
build one or more search queries related to the current content 
associated with the audio sample captured by the client device 
104, as well as that contents context as determined from the 
information retrieved from the service information server 
134. Once the relevant search query or queries are generated, 
the search query builder module 132 provides those queries to 
the search server's 138 search engine 140 (as illustrated by 
arrow 137), which searches one or more search repositories 
and indexes for results responsive to the search queries, and 
therefore, associated with the identified content and the con 
tents contextual information. The search engine 140 can be a 
general search engine and can perform searches based on the 
search query or queries provided by the search query builder 
module 132, as well as any other search inputs that are pro 
vided to the search engine 140. Alternatively, the search 
engine 140 may be used exclusively with the illustrated sys 
tem 100. In some embodiments, the search results returned by 
the search engine 140 may be personalized for a particular 
user based on information associated with the client device 
104 and its user (e.g., user search histories, previous user 
interaction selections, user settings, user profiles, client 
device types, user location, and other information of interest 
to the user, among other user or client device 104 personal 
ization data). In addition, context-relevant and sponsored 
advertisements may be included with the search results for 
monetization purposes. 
As illustrated by arrow 141, the results of the search are 

provided to the front-end server 112. The front-end server 112 
(or here, the search results collector 116) generates the search 
results set (as well as any content-specific information) into a 
format appropriate for sending the results back to the client 
device 104. These search results may be formatted, for 
instance, as hypertext markup language (HTML) content that 
can allow a browser at the client device 104 to display the 
search results. The formatted results are sent to the client 
device 104 via the network 110 (as illustrated by arrows 143 
and 145). In some instances, the search results can be dis 
played within the audio capture application 108, while in 
other instances, the search results can be displayed by a web 
browser or other software at the client device 104. 
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The above describes FIG. 1 from the perspective of the 

client device's audio capture functionality, the corresponding 
identification of the captured content, and the generation and 
execution of the search query associated with the captured 
content. FIG. 1 also illustrates multiple components illustrat 
ing how the information associated with the various media 
types is captured. 
As further illustrated in FIG. 1, audio and other informa 

tion from one or more media sources 150 is captured by the 
system 100, such as by the capture servers 152 and the ad 
detection servers 160. The capture servers 152 can be asso 
ciated with, connected to, or communicably coupled to one or 
more media sources 150. The media sources 150 may include, 
for example, television content (e.g., digital television broad 
casts or over-the-air broadcasts), radio broadcasts, Internet 
streaming or -based multimedia, as well as recorded media, 
such as DVDs, Blu-rays, and other types of media. The sys 
tem 100 may include a plurality of capture servers 152, each 
capture server 152 associated with one or several media 
sources 150. For example, one capture server 152 may be 
dedicated to capturing several television channels on one 
“multiplex” or “transport stream” concurrently (e.g., 5-10 
channels per capture server 152). Capture servers 152 may be 
provided in any location capable of receiving and viewing the 
associated media. In some instances, capture servers 152 may 
be located in different countries and associated with media 
sources 150 associated with that location. For example, a first 
set of capture servers 152 may be located in a first country, a 
second set of capture servers 152 may be located in second 
country, and a third set of capture servers 152 may be located 
in a third country, each capturing media specific to those 
countries or associated regions. 
The capture server 152 includes a content capture applica 

tion 154 associated with each “transport stream” to process 
and extract content from the media sources 150. Each channel 
of the transport stream is processed by the content capture 
application 154, potentially in real-time, to capture audio 
fingerprints associated with the content, as well as additional 
information included or associated with the content. For 
example, live digital television-based content is processed by 
the content capture application 154 by extracting various 
portions associated with the media stream, including (1) the 
audio stream associated with the content, (2) a Subtitle stream 
associated with the content, (3) a video stream associated 
with the content, and (4) a set of electronic program guide 
(EPG) data included within the media stream. 
The content capture application 154 uses an audio finger 

printing algorithm (e.g., a “forgiving hash' algorithm) and 
engine to create audio fingerprints associated with the cap 
tured audio stream. As illustrated in FIG. 1, the audio finger 
prints of the captured media can be stored local to the capture 
server 152 in the media audio fingerprint repository 158, in 
which a unique identifier is applied to and associated with the 
captured content. In some instances, the audio fingerprints of 
the audio stream can be sent to the match server 120 for 
storage and/or comparison against audio fingerprints associ 
ated with audio samples captured at client devices 104. Still 
further, the media audio fingerprint repository 158 may be 
stored in a separate component or repository from the capture 
server 152, e.g., a common fingerprint repository (not illus 
trated). When the match service 122 attempts to identify 
matching audio fingerprints, the match service 122 may 
search or use the audio fingerprints from the one or more 
common fingerprint repositories, as opposed to the finger 
prints stored at the capture server 152. 
The content capture application 154 can also extract infor 

mation associated with subtitles included with the content 
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received at the capture server 152. In some instances, the 
Subtitles may be a text-based stream of information (e.g., 
ATSC closed captioning), while in other instances, the Sub 
titles may be an image-based stream of information (e.g., 
DVB-SUB subtitles in Europe which are bitmap-based). If 
the subtitle information is text-based, keywords and other 
information associated with the subtitles may be retrieved 
from the extracted Subtitles, and stored in a local repository, 
such as the content metadata repository 156, or can be sent to 
the service information server 134, where the subtitle meta 
data (and related information) can be stored in the subtitle 
metadata repository 172. The unique identifier of the content 
associated with the specific metadata can be included in the 
stored information, allowing quick access to the metadata and 
other information when needed or requested. If the extracted 
Subtitles are in an image-based form (e.g., a bitmap), the 
content capture application 154 can use optical character 
recognition to recognize and capture the Subtitle metadata. 
Still further, if no subtitles are included in from the media 
Source stream, a Voice-to-text conversion can be performed to 
convert the audio information into subtitle-like data. Voice 
to-text conversion can be used to obtain information similar to 
that obtained when processing extracted Subtitles, and may, in 
Some cases, be stored in the same Subtitle metadata repository 
174 or any other repository or location. 
The content capture application 154 can use the extracted 

Video stream associated with the captured content to perform 
additional processing. In one example, Snapshots of the video 
stream may be taken at periodic intervals to obtain one or 
more still images associated with the captured content. Those 
still images can be sent to an image analysis server 155, and 
one or more video-based keywords can be generated. For 
example, text, logos, and other information included with the 
still images can be used to generate additional metadata for 
use in the illustrated system 100, using OCR techniques or 
other image-related data extraction methods, including facial 
recognition of persons within the image or object recognition 
for items, landmarks, and locations associated identified 
within the image. Once a set of video-based keywords is 
generated, the image analysis server 155 can return the set of 
video-based keywords to the content capture application 154. 
The content capture application 154 can then store the video 
based keywords locally within the content metadata reposi 
tory 156, or send the video-based keywords to a video-based 
keyword metadata repository 174 at the service information 
server 134. In either instance, the video-based keywords can 
be associated with the unique content identifier to allow 
future associations between identified content and associated 
metadata to be made when searches are requested or per 
formed. For captured content that is not associated with video 
or images, no video-based keywords may be generated. 
The content capture application 154 can also extract infor 

mation from EPG data embedded within or included with the 
media source stream. Additionally, the EPG data may also be 
provided by or received directly from third parties such as 
publishers or broadcasters. The directly-provided data may 
be supplied as XML or any other type of data files, and may 
be received using an electronic messaging standard, one or 
more APIs associated with the system 100, or any other for 
mat and method of delivery. By receiving information 
directly from third parties, those third parties may be able to 
publish data specifically intended for display through the 
systems and methods described in the present application. For 
digital television, the EPG information can provide informa 
tion regarding upcoming programming and program infor 
mation for each channel within a transport stream. The EPG 
information may include a specific time period (e.g., 8 to 16 
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days) of program information for a each captured channel, as 
well as real-time updates to (or derivations from) the EPG 
information due to current programming. For example, the 
updated information may be used to determine whether a live 
program or televised sporting event has exceeded its pro 
grammed time slot, with Such information being included in 
the set of EPG data extracted from the content. EPG infor 
mation may be in, for example, DVB-EIT tables in Europe, or 
ATSC EIT information in the United States, or other formats 
used by various media providers and media sources 150. 
Upon extracting and processing the EPG information, the 
content capture application 154 can store the relevant EPG 
metadata and information in an EPG metadata repository 176 
within the service information server 134 (or alternatively, a 
local repository on the capture server 152, e.g., the content 
metadata repository 156). In general, information is sent from 
the capture server 152 to the service information server as 
illustrated by arrow 159. 

Information from the media sources 150 can also be ana 
lyzed and/or processed by the ad detection server 160. In 
general, the ad detection server 160 detects advertisements 
included within the media source stream when they are broad 
cast. In some instances, an ad detection server 160 may be 
associated with each capture server 152, wherein the infor 
mation extracted by the content capture application 154 is 
then passed to the ad detection server 160 to perform its own 
processing of the information. Alternatively, the media Source 
content may be simultaneously or concurrently sent to the ad 
detection server 160 to perform the ad detection and recog 
nition functionality of the server 160, while the capture serv 
er's 152 components perform their functionality. Still further, 
the functionality of the ad detection server 160 (of which 
there may be many) may be included with or a part of the 
functionality and operations performed on the one or more 
capture servers 152. 
The ad detection server 160 can include several compo 

nents, including an ad capture application 162, an ad detector 
application 164, and an ad audio fingerprint repository 166. In 
general, the ad capture application 162 may perform similar 
operations to the content capture application 154, by creating 
an audio fingerprint of the audio portion of the captured 
media. In some instances, the content capture application 154 
may share the audio fingerprint generated at the capture 
server 152, thereby possibly eliminating duplicative func 
tionality between the two components. Once the audio fin 
gerprint of the captured media is available, the ad detector 
application 164 can compare the audio fingerprint of the 
captured media to one or more repositories of audio finger 
prints associated with "known ads, including the local ad 
audio fingerprint repository 166. Further, the ad detection 
server 160 may also store or be associated with one or more 
Video fingerprints associated with the various known ads, 
which can be used in associated with video fingerprints gen 
erated from media captured from the transport stream in order 
to improve accuracy of known ad matches. If the audio fin 
gerprint (and, in Some instances, the video fingerprint) of the 
currently captured media matches a known ad, a unique iden 
tifier associated with the ad can be returned to the match 
service 122 when a query is requested. In those cases, a set or 
sets of ad-related metadata may be stored in the service infor 
mation server 134, allowing connections between the identi 
fied ad content and the stored metadata to be used in gener 
ating a set of search results to a query. Additionally, specific 
information associated with a particular known ad may be 
available in the service information server 134, such as links 
to a company's website, additional product information, and 
other relevant information. This ad-specific information can 
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be stored in the content-specific information repository 170, 
and used or included within the results whenever the audio 
sample captured at the client device 104 is determined to be a 
known ad. The use of audio and video fingerprints to identify 
known ads provides better accuracy, and allows the ad detec 
tion server 160 to compare the video and audio streams of the 
captured media (i.e., the live broadcast) to determine whether 
the content currently being aired on a particular channel is an 
advertisement or not. When a query is received from the client 
device 104, and if the audio fingerprint associated with the 
audio sample received from the client device matches content 
associated with a particular channel, then the knowledge that 
the channel is showing an advertisement at the time of the 
client device's 104 query can be used when generating search 
results for the client device 104. 
The ad detection server 160, and as illustrated, the ad 

detector application 164, can also determine whether certain 
captured content is associated with or is an advertisement. In 
one example, the ad detector application 164 may be detected 
using a repetition pattern algorithm to identify particular cap 
tured content as an advertisement. Once a new advertisement 
is identified, any additional information available from the 
content stream can be used to generate metadata associated 
with the identified advertisement, for instance, using the ad 
capture application 162. For instance, still images from the 
Video stream associated with the advertisement can be pro 
cessed by the image analysis server 155 such that one or more 
Video-based keywords are generated and Subsequently stored 
at the service information server 134. In some instances, the 
ad capture application 162 can performan OCR of the images 
or subtitles associated with the advertisement to obtainadver 
tisement-specific information that can be included in the cur 
rent and future search results when the audio sample captured 
at the client device 104 corresponds to the identified adver 
tisement. Additionally, the ad capture application 162 can 
also generate a video fingerprint associated with the captured 
advertisement content, which can be used to increase the 
accuracy of advertisement matches. Information retrieved by 
the ad capture application 162 can be passed to or stored at the 
corresponding repository of the service information server 
134 (as illustrated by arrow 167). 
The service information server 134, as described, is used to 

store contextual data, Such as metadata and content-specific 
information, associated with the captured media. The service 
information server 134 can include repositories storing any 
suitable information associated with captured media. Further, 
additional types of metadata other than those illustrated 
within the service information server 134 can be stored. In 
Some instances, the various types of metadata can be col 
lected in a single repository instead of the plurality of reposi 
tories displayed in FIG.1. The service information server 134 
may store information for a certain amount of time (in some 
cases, depending on the corresponding content type) before 
archiving the information in an archive or other storage 
repository. For example, in order to optimize the system for 
results associated with live television broadcasts, information 
may only be stored on the service information server 134 for 
a relatively short period of time before it is archived. In some 
instances, this time period may be several minutes, several 
hours, or any suitable length of time. In some instances, 
information may be stored for longer periods of time in order 
to allow time-shifted content (i.e., recorded content) to be 
included in the system. Additionally, more than one service 
information server 134 can be used, with different servers 134 
storing information at different intervals. In that manner, 
recorded media, such as DVDs and Blu-rays, can be used with 
the present system 100 even though specific media source 150 
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is not alive (or time-shifted) broadcast of the media stream. In 
this manner, the limitations of the system 100 may be deter 
mined based on the storage capacity of the plurality of service 
information servers 134 and the intended use of the system 
100 in general (i.e., limited to live television broadcasts, or 
inclusive of all possible media types). As previously 
described, the service information server 134 can include the 
data manager 168 to retrieve information responsive to and 
associated with queries and searches based on a particular 
content identifier. Further, the various audio fingerprints of 
the system may also be stored within the service information 
server in alternative embodiments. 
While FIG. 1 is described as containing or being associated 

with a plurality of components, some implementations may 
not include all components illustrated within the illustrated 
implementation of FIG. 1. Additionally, one or more of the 
components described herein may be located external to sys 
tem 100, while in other instances, certain components may be 
included within or as a portion of one or more of the other 
described components, as well as other components not 
described. Further, certain components illustrated in FIG. 1 
may be combined with other components or perform certain 
functionality of one or more other components, as well as 
used for alternative or additional purposes, in addition to 
those purposes described herein. 

FIG. 2 is a flowchart illustrating an example method 200 
for performing an audio-based search request from a client 
device. For clarity of presentation, the description that fol 
lows generally describes method 200 in the context of system 
100 illustrated in FIG.1. However, it will be understood that 
method 200 may be performed, for example, by another sys 
tem, environment, or combination of systems and environ 
mentS. 

At 205, the client device loads a local audio capture appli 
cation. In some instances, the audio capture application may 
be loaded (or initialized) from a start or home screen dis 
played on the client device. Once the audio capture applica 
tion is loaded, an audio sample is obtained at 210. In some 
instances, ambient audio can be captured and recorded by the 
client device using a microphone, an audio receiver, or other 
audio-based input. In one example, the captured audio may be 
associated with live television programming. In some 
instances, the audio captured by the audio capture application 
may be captured from the client device itself, such as when 
the client device is streaming online or Internet-based video 
or audio, as well as when the client device is the source of the 
local media being captured. The client device may be a 
mobile device (e.g., a smartphone, a tablet PC, etc.), while it 
also may be a standalone device, including a set-top box 
associated with or directing the presentation of video, audio, 
and other Suitable multimedia. In some instances, obtaining 
the audio sample may also include providing a prerecorded 
audio sample stored on the client device to the audio capture 
application. 

In some implementations, the client device can generate an 
audio fingerprint of the obtained audio sample using any 
Suitable audio fingerprinting algorithm and process at 215. 
Alternatively, the client device may not perform the audio 
fingerprinting, allowing the back-end system to perform 
those functions. In either situation, the obtained audio sample 
and/or the audio fingerprint are sent to an audio fingerprint 
match service or system at 220. Again, the client device may 
send only the raw audio sample recorded or obtained at 210, 
or the client device may send an audio fingerprint of the audio 
sample. In some instances, 220 is performed automatically 
after the audio sample is obtained (and the audio fingerprint is 
generated, if done at the client device). Therefore, the process 
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of requesting a search be performed on captured audio may 
require a single click or action on the client device. As 
described here, the initial loading or activation of the audio 
capture application may be the one action required by a user 
to begin the non-keyword, audio sample-based search. Fur 
ther, in some instances, various methods of audio compres 
sion may be applied by the client device prior to sending the 
audio sample (and the audio fingerprint) in order to minimize 
the required data. Additionally, silent portions of the audio 
sample may be removed, where applicable, to reduce the 
audio sample file size. Additionally, the client device may 
include certain user or client device information with the 
transmitted audio sample, including user profile information, 
client device location information, user preferences, and 
other information that can be used to enhance and focus the 
search associated with the audio sample. By including the 
client device's location information (using global positioning 
system (GPS) information, information retrieved from cellu 
lar or wireless communications associated with the client 
device, or information supplied by or derived from the user or 
client device, such as a location determination using geo 
location services based on the client device's IP address), the 
potential broadcasts captured at the client device can be fil 
tered such that only a portion of the possible results are 
searched and returned. For example, a search from a client 
device in the United States may not access or attempt to 
search content associated with German broadcast television. 
In this way, a more efficient search query can be submitted 
without requiring additional user interaction. 

At 225, a set of search results associated with the obtained 
audio sample are returned to and received by the client device. 
Generally, the search results can be associated with the broad 
cast or information corresponding to the obtained audio 
sample. For instance, if the client device has captured an 
audio sample from a particular television show, search results 
and information associated with that show are returned to the 
client device. Similarly, if a particular advertisement is 
included in the audio sample, information directed towards 
the product or service associated with the advertisement can 
be returned, including information included within the video 
portion of the advertisement. At 230, the search results are 
presented at the client device, such as through a web browser 
associated with the application, as well as a web browser or 
other functionality included or associated with the local audio 
capture application. 

Although not illustrated in FIG. 2, some client devices may 
not be able to record or obtain audio samples from a local 
media Source during the requested time. Alternatively, a pro 
gram or broadcast may be watched with the audio too low for 
the client device to capture. In those instances, the audio 
capture application may provide an alternative Solution by 
asking the user to input a particular channel currently being 
viewed. Using only that information, a search may be sent to 
the back-end search system that returns search results asso 
ciated with the current program or broadcast on the channel 
defined by the user. Additionally, this option may be pre 
sented to the user if no audio fingerprints are found to match 
the audio sample recorded or obtained by the client device. 

FIG. 3 is a flowchart illustrating an example method 300 
for using an audio fingerprint of broadcast information to 
generate and perform a search for information associated 
with the broadcast. For clarity of presentation, the description 
that follows generally describes method 300 in the context of 
system 100 illustrated in FIG. 1. However, it will be under 
stood that method 300 may be performed, for example, by 
another system, environment, or combination of systems and 
environments. 
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FIG.3 generally illustrates method 300 from the perspec 

tive of an entire back-end search system capable of receiving 
an audio sample from a client device, and based at least in part 
on the audio sample, identifying captured media content 
matching and/or associated with the received audio sample, 
and generating and executing a search query based on infor 
mation associated with the identified captured media. FIG. 3 
is illustrated with the understanding that various types of 
media have already been captured by the back-end search 
system. FIG.4, described below, illustrates an example media 
capture and processing process that can be used in association 
with FIG. 3 to provide the corresponding data and informa 
tion used to identify matching content and generate search 
queries based on that identification. Additionally, FIG. 1 
describes an example system 100 from which the information 
can be captured. 
As shown in FIG. 3, at 305 the back-end search system 

receives an audio sample from a client device. The back-end 
search system may be associated with a plurality of client 
devices, some or each of differing types. At 310, the back-end 
search system generates an audio fingerprint of the audio 
sample received from the client device. In some instances, the 
audio sample received from the client device may include or 
comprise an audio fingerprint associated with the audio 
sample generated by the client device. 
At 315, the back-end search system compares the gener 

ated audio fingerprint to a plurality of audio fingerprints asso 
ciated with media captured by the back-end system. In some 
instances, the generated audio fingerprint (associated with the 
audio sample from the client device) may be compared 
against a Subset of all available audio fingerprints stored or 
associated with the back-end search system based on one or 
more characteristics associated with the received audio 
sample or its associated information. For example, if the 
received audio sample included location-related information 
regarding the client device, only audio fingerprints associated 
with the client device's location may be searched or used to 
compare with the generated audio fingerprint. Further, the 
comparison process may initially searcha relatively newer set 
of captured media audio fingerprints. If no match is found, the 
comparison process may continue to compare the generated 
audio fingerprint to relatively older sets of captured media 
audio fingerprints. In some instances, different types of 
repositories associated with captured media audio finger 
prints may be used in the comparison by the back-end search 
system. For instance, a set of captured media audio finger 
prints and a set of known advertisement audio fingerprints 
may both be used for the comparison in Some instances. The 
back-end search system may use a specialized application or 
service to perform the audio fingerprint comparison, such as 
the match service 122 as illustrated in FIG. 1. 
At 320, a determination is made whether an audio finger 

print match is identified by the fingerprint comparison. If no 
match is identified, the process may be retried, or different or 
additional audio fingerprint repositories or Subsets thereof 
may be used in the comparison. If still no match is identified, 
a request for the manual entry of a channel associated with the 
audio sample can be requested at 325. This request may be 
used when the received audio sample received from the client 
device does not provide any match, Such as when the audio 
sample is of low quality, or disturbed by additional ambient 
noise in the receiving environment. By requesting the particu 
lar channel or broadcast, the back-end search system can 
provide for manual identification of the general channel asso 
ciated with the received audio sample, and determine the 
associated content based on that information. The informa 
tion received from the client device identifying the audio 
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sample source (i.e., the channel or broadcast associated with 
the audio sample) can then be used to identify the correspond 
ing captured content. 

If an audio fingerprint match is identified at 320, or if 
specific content is identified based on the information 
received at 330, the back-end search system obtains an iden 
tifier of the content associated with the matching audio fin 
gerprint at 335. In some instances, each captured media audio 
fingerprint may be associated with a unique identifier, such as 
a contentID, that can be used to correlate any additional data 
or metadata associated with the matching content. Addition 
ally, if a manual selection of a particular source is received 
(via the operations of 325 and 330), the selected channel or 
broadcast can be used along with additional information pro 
vided by the client device to identify content broadcast at the 
time at which the original client device request was sent. By 
cross-referencing the timing and the contextual information 
from the client device, a particular content identifier associ 
ated with specific content can be obtained. 

Using the obtained content identifier, the back-end search 
system can obtain additional metadata and other information 
associated with the content identifier at 340. For instance, 
FIG. 1 illustrates that the service information server 134 
includes various repositories of metadata associated with the 
captured media. Each entry in those metadata repositories can 
be associated with a particular content identifier, so that when 
the content identifier is known, additional information and 
metadata can be gathered. The additional metadata can be 
retrieved from any suitable location, and any method of que 
rying the metadata repositories (or other storage structures) 
can be used to find the information associated with the content 
identifier. 
At 345, the back-end search system generates a search 

query based at least in part on the identified content and the 
additionally obtained metadata. In some instances, a query 
generator can combine the information obtained in previous 
operations (such as the metadata information associated with 
the identified content) to generate a search query associated 
with the audio sample received from the client device. The 
search query can be generated using any suitable search query 
generation process, with various weights provided to the 
information associated with the identified content. Addition 
ally, any search results can be weighed based on information 
provided by the client device or a user associated with the 
client device to provide personalized search results. 
Once the search query is generated, the search query may 

be executed by the back-end search system at 350. In some 
instances, such as that of FIG. 1, the search query may be 
passed to a search engine, which can then execute the gener 
ated query. At 355, a set of results associated with the 
executed search query are returned to the back-end search 
system, and Subsequently, to the client device. In some 
instances, some information retrieved at 340 may be auto 
matically included in the set of results returned to the client 
device. For instance, sponsored information associated with a 
particular program or broadcast may be included within the 
search results if the audio sample received from the client 
device corresponds to a predefined program. 

FIG. 4 is a flowchart illustrating an example method 400 
for capturing broadcast information and populating reposito 
ries of audio fingerprints and content-related metadata. For 
clarity of presentation, the description that follows generally 
describes method 400 in the context of system 100 illustrated 
in FIG. 1. However, it will be understood that method 400 
may be performed, for example, by another system, environ 
ment, or combination of systems and environments. 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

18 
FIG. 4 generally illustrates the process associated with 

capturing live and/or recorded broadcast information from 
one or more media source streams, including extracting audio 
and other related information from the streams to allow for 
detailed sets of information to be derived and associated with 
a particular set of captured media. As described above, the 
information captured and extracted is used to perform non 
keyword-based searches associated with audio samples 
recorded at a client device. In order to provide these searches, 
method 400 can include a set of operations that allow detailed 
information and metadata to be associated with various audio 
samples, and Subsequently used in generating search queries 
in response to identifying matching audio samples (or match 
ing fingerprints of the audio samples). 
At 405, a capture server is associated with at least one 

broadcast channel or other media Source. For instance, a 
capture server can be associated with one or more digital 
television channels at a time. Multiple capture servers may be 
applied in various systems, and can be associated with any 
number of media sources. In some instances, capture servers 
may be used to capture information associated with material 
from DVDs and Blu-rays, as well as from streaming, online 
content. In some those instances, the capture process may 
only need to be performed once, as information from these 
Sources may remain the same no matter when a client device 
captures audio samples associated therewith. Alternatively, 
the capture servers may continuously and/or in real-time cap 
ture various media source streams as they broadcast multi 
media content. 
At 410, the capture servers can capture content from the 

channels with which the servers are associated. In other 
words, the content broadcast by the one or more associated 
channels or broadcast sources are collected and prepared for 
processing by the capture servers. For example, at 415 audio 
samples associated with captured content are extracted from 
the media source stream, as well as other related information. 
The additional information associated with the captured con 
tent can include any information included in orderivable from 
the captured content, and may be different based on the type 
of media source with which the capture server is associated, 
as well as the type of captured media. For television program 
ming, the media source stream can be extracted to retrieve an 
audio stream, a Subtitle stream, a video stream, and EPG data. 
Additionally, information associated with the specific chan 
nel being broadcast can be extracted, including, for example, 
a channel name and a channel genre (e.g., sports, news, etc.). 
For a radio broadcast, an audio stream, along with other 
information encoded in the signal, may be extracted. Addi 
tionally, the audio stream of any media Source may be pro 
cessed by a speech-to-text processor to allow subtitles or text 
of the content to be collected. Returning to the television (or 
any video-based programming or broadcasts), images taken 
from the video stream may be processed by an image analysis 
server (such as 155 of FIG. 1) to extract and/or generate 
additional information associated with the content. 
At 420, an audio fingerprint of the audio sample extracted 

from the captured content is generated. As previously 
described, any suitable method for generating the audio fin 
gerprint may be used. At 425, the generated audio fingerprint 
is stored in a first repository. At 430, the generated audio 
fingerprint is associated with a content identifier. The content 
identifier may be any unique identifier that allows the gener 
ated audio fingerprint to be associated with the additional 
information extracted from the captured media. For example, 
if subtitles are extracted from the captured media, any infor 
mation or metadata associated with the Subtitles can be asso 
ciated or embedded with the content identifier. 
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At 435, the additional information extracted and/or derived 
from the captured media is processed to generate one or more 
sets of metadata to be associated with and describing the 
captured media. As described in regards to FIG.1, the subtitle 
stream may be processed by performing an OCR operation on 5 
the Subtitle bitmap. Additionally, any images associated with 
the video stream may be used or further processed to generate 
Video-based keywords associated with the captured content. 
Any additional information or data extracted from the cap 
tured media can be similarly processed into contextual meta- 10 
data associated with the captured media and to be associated 
with any identified content. 

At 440, the processed set of related information is stored in 
a second repository. As illustrated in FIG. 1, each type of 
extracted and processed information can be stored in a differ- 15 
ent repository, Such as the video-based keyword metadata 
repository 174, the subtitle metadata repository 172, and the 
EPG metadata repository 176, as well as any other suitable 
repository or storage location. At 445, each set of information 
stored in those repositories can be associated with the content 20 
identifier. Therefore, using FIG. 3 as an example, when an 
audio fingerprint generated from an audio sample recorded at 
the client device is received and matched to an audio finger 
print associated with some captured content, the content iden 
tifier associated with that matching audio fingerprint can be 25 
used to retrieve any metadata or other content associated with 
that content identifier. 

FIG. 5 is an example illustration 500 of search results 
provided to a client device 505 on a continuous or periodic 
basis using one or more example methods of the present 30 
disclosure. In other words, an alternative embodiment of the 
present disclosure also includes a "continuous’ mode of 
operation where the client device 505 continuously, or at 
regular intervals, records and transmits captured audio from a 
broadcast source 502 to the back-end search system, allowing 35 
for results to be continually provided to the client device 505 
as new information and contentis recorded and transmitted to 
the search system. In such embodiments, once a client audio 
capture application associated with the client device 505 is 
loaded or launched, the capture application can continuously 40 
(or periodically) record audio samples from the broadcast 
source 502 and transmit the audio samples to the back-end 
search servers, thus allowing for multiple searches to be per 
formed on sequentially recorded sets of audio obtained by the 
client device 505. Therefore, corresponding results may be 45 
continuously or periodically pushed, or returned, to the client 
device 505 and displayed on a graphical user interface asso 
ciated with the client device's capture application. 
As additional results are received from the back-end search 

system, the list of results displayed on the client device 505 50 
can be continuously or periodically updated to correspond to 
the current broadcast source 502. Additionally, should the end 
user change the broadcast source 502 associated with the 
client device 50 (e.g., changing of a television channel or a 
radio station, moving from a first type of media, such as 55 
television, to a second type of media, such as online streaming 
Video, etc.), updated searches can be performed with results 
associated with the new broadcast source 502 displayed on 
the client device 505. 

Using the audio samples received from the client device, 60 
the back-end search system can be used (as described in the 
present disclosure or any other suitable alternative) to identify 
the content and context associated with each received audio 
sample, including people, locations, news stories, products, 
and other information mentioned or associated with the chan- 65 
nel or broadcast Source's most recent (and captured) audio. 
Using the identified content and contextual information, the 

20 
back-end search system can generate a relevant search query 
and identify one or more search results associated with each 
set of received audio samples. In some instances, the one or 
more search results may include a top search result from a 
general search engine, a related news story associated with an 
online news source, a link to a map or information associated 
with a location associated with the content of the captured 
audio sample, a link to a product discussed or associated with 
the audio sample, or any other information related to the 
identified content. Further, the identified genre associated 
with the captured broadcast source 502 may be used to deter 
mine a Subset of information to search. For instance, a news 
program may result in news search results being weight 
heavier than other search results, while a product-related 
program may result in product and shopping-related search 
results being weighed heavier. In some instances of the con 
tinuous or periodic embodiment, the number of search results 
returned for each particular audio sample may be limited in 
order to allow for search results from over a time interval 
(e.g., associated with multiple sets of captured audio) to be 
presented on the client device 505. 
As illustrated in FIG. 5, the client device 505 can display 

new search results (515a-d) as they are returned by the back 
end search system, as well as a channel or broadcast source 
identifier 510. For example, FIG. 5 illustrates search results 
associated with a newscast, with each search result (515a, 
515b, 515c, and 515d) corresponding to different stories 
included in the viewed broadcast. As new search results are 
generated and returned by the back-end search system, the 
new result (515a) can be inserted at the top of the search 
results list, thereby continuously updating the search results 
as new or additional searches are performed. In instances 
where the channel or broadcast source is changed while the 
application is executing, the channel or broadcast Source 
identifier 510 may be changed accordingly. Alternatively, a 
second channel or broadcast source identifier can be inserted 
at the top of the search results page, with the original channel 
or broadcast source identifier being moved lower on the 
search results list. Results associated with the second channel 
or broadcast source can be shown below the second broadcast 
Source identifier and above the original channel or broadcast 
source identifier in order to differentiate between search 
results associated with the different broadcast sources. 

While the present disclosure uses a plurality of flowcharts 
and accompanying descriptions to illustrate the example 
techniques associated with various methods of FIGS. 2, 3, 
and 4. System 100 contemplates using or implementing any 
suitable technique for performing these and other tasks. It will 
be understood that these techniques are for illustration pur 
poses only and that the described or similar techniques may 
be performed at any appropriate time, including concurrently, 
individually, or in combination. In addition, many of the steps 
in these flowcharts may take place simultaneously and/or in 
different orders than as shown and described. Moreover, sys 
tem 100 may use processes and methods with additional, 
fewer, and/or different steps, so long as the processes and 
methods remain appropriate. 

Embodiments of the subject matter and the operations 
described in this specification can be implemented in digital 
electronic circuitry, or in computer Software, firmware, or 
hardware, including the structures disclosed in this specifica 
tion and their structural equivalents, or in combinations of one 
or more of them. Embodiments of the subject matter 
described in this specification can be implemented as one or 
more computer programs, i.e., one or more modules of com 
puter program instructions, encoded on computer storage 
medium for execution by, or to control the operation of data 
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processing apparatus. Alternatively or in addition, the pro 
gram instructions can be encoded on an artificially-generated 
propagated signal, e.g., a machine-generated electrical, opti 
cal, or electromagnetic signal, that is generated to encode 
information for transmission to Suitable receiver apparatus 
for execution by a data processing apparatus. A computer 
storage medium can be, or be included in, a computer-read 
able storage device, a computer-readable storage Substrate, a 
random or serial access memory array or device, or a combi 
nation of one or more of them. Moreover, while a computer 
storage medium is not a propagated signal, a computer stor 
age medium can be a source or destination of computer pro 
gram instructions encoded in an artificially-generated propa 
gated signal. The computer storage medium can also be, or be 
included in, one or more separate physical components or 
media (e.g., multiple CDs, disks, or other storage devices). 
The operations described in this specification can be imple 

mented as operations performed by a data processing appa 
ratus on data stored on one or more computer-readable Stor 
age devices or received from other sources. 
The term “data processing apparatus' encompasses all 

kinds of apparatus, devices, and machines for processing 
data, including by way of example a programmable proces 
Sor, a computer, a system on a chip, or multiple ones, or 
combinations, of the foregoing. The apparatus can include 
special purpose logic circuitry, e.g., an FPGA (field program 
mable gate array) or an ASIC (application-specific integrated 
circuit). The apparatus can also include, in addition to hard 
ware, code that creates an execution environment for the 
computer program in question, e.g., code that constitutes 
processor firmware, a protocol stack, a database management 
system, an operating system, a cross-platform runtime envi 
ronment, a virtual machine, or a combination of one or more 
of them. The apparatus and execution environment can real 
ize various different computing model infrastructures. Such 
as web services, distributed computing and grid computing 
infrastructures. 
A computer program (also known as a program, Software, 

Software application, Script, or code) can be written in any 
form of programming language, including compiled or inter 
preted languages, declarative or procedural languages, and it 
can be deployed in any form, including as a stand-alone 
program or as a module, component, Subroutine, object, or 
other unit Suitable for use in a computing environment. A 
computer program may, but need not, correspond to a file in a 
file system. A program can be stored in a portion of a file that 
holds other programs or data (e.g., one or more scripts stored 
in a markup language document), in a single file dedicated to 
the program in question, or in multiple coordinated files (e.g., 
files that store one or more modules, Sub-programs, or por 
tions of code). A computer program can be deployed to be 
executed on one computer or on multiple computers that are 
located at one site or distributed across multiple sites and 
interconnected by a communication network. 
The processes and logic flows described in this specifica 

tion can be performed by one or more programmable proces 
sors executing one or more computer programs to perform 
actions by operating on input data and generating output. The 
processes and logic flows can also be performed by, and 
apparatus can also be implemented as, special purpose logic 
circuitry, e.g., an FPGA (field programmable gate array) or an 
ASIC (application-specific integrated circuit). 

Processors suitable for the execution of a computer pro 
gram include, by way of example, both general and special 
purpose microprocessors, and any one or more processors of 
any kind of digital computer. Generally, a processor will 
receive instructions and data from a read-only memory or a 
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random access memory or both. The essential elements of a 
computer are a processor for performing actions in accor 
dance with instructions and one or more memory devices for 
storing instructions and data. Generally, a computer will also 
include, or be operatively coupled to receive data from or 
transfer data to, or both, one or more mass storage devices for 
storing data, e.g., magnetic, magneto-optical disks, or optical 
disks. However, a computer need not have such devices. 
Moreover, a computer can be embedded in another device, 
e.g., a mobile telephone, a personal digital assistant (PDA), a 
mobile audio or video player, a game console, a Global Posi 
tioning System (GPS) receiver, or a portable storage device 
(e.g., a universal serial bus (USB) flash drive), to name just a 
few. Devices Suitable for storing computer program instruc 
tions and data include all forms of non-volatile memory, 
media and memory devices, including by way of example 
semiconductor memory devices, e.g., EPROM, EEPROM, 
and flash memory devices; magnetic disks, e.g., internal hard 
disks or removable disks; magneto-optical disks; and CD 
ROM and DVD-ROM disks. The processor and the memory 
can be Supplemented by, or incorporated in, special purpose 
logic circuitry. 
To provide for interaction with a user, embodiments of the 

Subject matter described in this specification can be imple 
mented on a computer having a display device, e.g., a CRT 
(cathode ray tube) or LCD (liquid crystal display) monitor, 
for displaying information to the user and a keyboard and a 
pointing device, e.g., amouse or a trackball, by which the user 
can provide input to the computer. Other kinds of devices can 
be used to provide for interaction with a user as well; for 
example, feedback provided to the user can be any form of 
sensory feedback, e.g., visual feedback, auditory feedback, or 
tactile feedback; and input from the user can be received in 
any form, including acoustic, speech, or tactile input. In addi 
tion, a computer can interact with a user by sending docu 
ments to and receiving documents from a device that is used 
by the user; for example, by sending web pages to a web 
browser on a user's client device in response to requests 
received from the web browser. 

Embodiments of the subject matter described in this speci 
fication can be implemented in a computing system that 
includes a back-end component, e.g., as a data server, or that 
includes a middleware component, e.g., an application server, 
or that includes a front-end component, e.g., a client com 
puter having a graphical user interface or a Web browser 
through which a user can interact with an implementation of 
the Subject matter described in this specification, or any com 
bination of one or more such back-end, middleware, or front 
end components. The components of the system can be inter 
connected by any form or medium of digital data 
communication, e.g., a communication network. Examples 
of communication networks include a local area network 
(“LAN”) and a wide area network (“WAN'), an inter-network 
(e.g., the Internet), and peer-to-peer networks (e.g., ad hoc 
peer-to-peer networks). 
The computing system can include clients and servers. A 

client and server are generally remote from each other and 
typically interact through a communication network. The 
relationship of client and server arises by virtue of computer 
programs running on the respective computers and having a 
client-server relationship to each other. In some embodi 
ments, a server transmits data (e.g., an HTML page) to a client 
device (e.g., for purposes of displaying data to and receiving 
user input from a user interacting with the client device). Data 
generated at the client device (e.g., a result of the user inter 
action) can be received from the client device at the server. 
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While this specification contains many specific implemen 
tation details, these should not be construed as limitations on 
the scope of any inventions or of what may be claimed, but 
rather as descriptions of features specific to particular 
embodiments of particular inventions. Certain features that 
are described in this specification in the context of separate 
embodiments can also be implemented in combination in a 
single embodiment. Conversely, various features that are 
described in the context of a single embodiment can also be 
implemented in multiple embodiments separately or in any 
suitable subcombination. Moreover, although features may 
be described above as acting in certain combinations and even 
initially claimed as Such, one or more features from a claimed 
combination can in Some cases be excised from the combi 
nation, and the claimed combination may be directed to a 
Subcombination or variation of a Subcombination. 

Similarly, while operations are depicted in the drawings in 
a particular order, this should not be understood as requiring 
that such operations be performed in the particular order 
shown or in sequential order, or that all illustrated operations 
be performed, to achieve desirable results. In certain circum 
stances, multitasking and parallel processing may be advan 
tageous. Moreover, the separation of various system compo 
nents in the embodiments described above should not be 
understood as requiring such separation in all embodiments, 
and it should be understood that the described program com 
ponents and systems can generally be integrated together in a 
single software product or packaged into multiple Software 
products. 

Thus, particular embodiments of the subject matter have 
been described. Other embodiments are within the scope of 
the following claims. In some cases, the actions recited in the 
claims can be performed in a different order and still achieve 
desirable results. In addition, the processes depicted in the 
accompanying figures do not necessarily require the particu 
lar order shown, or sequential order, to achieve desirable 
results. In certain implementations, multitasking and parallel 
processing may be advantageous. 

What is claimed is: 
1. A method comprising: 
receiving audio data from a client device; 
identifying specific content from captured media based on 

the received audio data, wherein the identified specific 
contentis associated with the received audio data and the 
captured media includes at least one of audio media or 
audio-video media, and wherein the captured media is 
captured at a backend system concurrently with the 
receiving of the audio data from the client device to 
identify media programming associated with the 
received audio data in near real-time, wherein the iden 
tified content includes at least one known advertisement 
included within the received audio data and the captured 
media; 

matching at least a portion of the specific content to the at 
least one known advertisement; 

obtaining additional information associated with the at 
least one known advertisement; 

generating a search query based at least in part on the 
obtained additional information associated with the at 
least one known advertisement; and 

returning one or more search results to the client device, the 
one or more search results responsive to the search query 
and associated with the received audio data and the at 
least one known advertisement, the one or more search 
results representing additional search results related to 
the at least one known advertisement. 
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2. The method of claim 1, wherein the client device 

includes a mobile device. 
3. The method of claim 2, wherein the mobile device 

includes one of a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. 

4. The method of claim 1, wherein the client device 
includes a set-top box associated with a presentation of audio 
media or audio-video media. 

5. The method of claim 1, wherein the audio data received 
from the client device includes an audio fingerprint of media 
recorded at the client device. 

6. The method of claim 1, further comprising obtaining an 
audio fingerprint of the audio data. 

7. The method of claim 6, wherein obtaining the audio 
fingerprint includes generating an audio fingerprint from the 
audio data received from the client device. 

8. The method of claim 1, wherein the captured media 
includes a collection of captured digital television broadcasts, 
the method further comprising: 

monitoring at least one digital television channel; 
extracting at least an audio stream from each of the at least 

one digital television channels; 
generating, for each of the monitored at least one digital 

television channels, an audio fingerprint from at least a 
portion of the extracted audio stream; and 

storing each of the generated audio fingerprints in an audio 
fingerprint repository, each generated audio fingerprint 
associated with a unique content identifier. 

9. The method of claim 8 further comprising: 
deriving at least one additional set of information associ 

ated with each extracted audio stream; 
generating at least one set of content-related metadata 

associated with each extracted audio stream based on the 
derived at least one additional set of information; 

associating each of the at least one set of content-related 
metadata with the unique content identifier associated 
with the generated audio fingerprint associated with the 
corresponding extracted audio stream; and 

storing each of the at least one set of content-related meta 
data in a metadata repository. 

10. The method of claim 9, wherein: 
identifying specific content from captured media includes: 

matching an audio fingerprint generated from the audio 
data received from the client device with at least one 
audio fingerprint stored in the audio fingerprint 
repository; and 

identifying the unique content identifier associated with 
the at least one audio fingerprint stored in the audio 
fingerprint repository; and 

obtaining additional metadata associated with the identi 
fied content includes retrieving content-related metadata 
associated with the identified unique content identifier 
from the metadata repository. 

11. The method of claim 1, wherein the at least one known 
advertisement is originally identified as an advertisement 
using a repetition pattern algorithm during analysis of the 
captured media at the backend system. 

12. The method of claim 11, wherein the captured media is 
audio-video media, the method further comprising, after 
originally identifying the at least one known advertisement as 
an advertisement, at least one of the following operations: 

processing at least one image from a video portion of the at 
least one known advertisement using an image analysis 
process to generate one or more video-based keywords 
to be included in the generated search query; and 

performing an optical character recognition process on at 
least one image from or text string associated with the 
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video portion of the at least one known advertisement to 
obtain advertising-specific information to be included in 
the generated search query. 

13. An article comprising a non-transitory computer-read 
able storage medium, the computer readable storage medium 
storing instructions for causing, when executed, one or more 
processors to perform operations including: 

receiving audio data from a client device; 
identifying specific content from captured media based on 

the received audio data, wherein the identified specific 
contentis associated with the received audio data and the 
captured media includes at least one of audio media or 
audio-video media, and wherein the captured media is 
captured at a backend system concurrently with the 
receiving of the audio data from the client device to 
identify media programming associated with the 
received audio data in near real-time, wherein the iden 
tified content includes at least one known advertisement 
included within the received audio data and the captured 
media; 

matching at least a portion of the specific content to the at 
least one known advertisement. 

obtaining additional information associated with the at 
least one known advertisement; 

generating a search query based at least in part on the 
obtained additional information associated with the at 
least one known advertisement; and 

returning one or more search results to the client device, the 
one or more search results responsive to the search query 
and associated with the received audio data and the at 
least one known advertisement, the one or more search 
results representing additional search results related to 
the at least one known advertisement. 

14. The article of claim 13, wherein the client device 
includes a mobile device. 

15. The article of claim 14, wherein the mobile device 
includes one of a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. 

16. The article of claim 13, wherein the client device 
includes a set-top box associated with a presentation of audio 
media or audio-video media. 

17. The article of claim 13, wherein the audio data received 
from the client device includes an audio fingerprint of media 
recorded at the client device. 

18. The article of claim 13, wherein the instructions, when 
executed, cause the one or more processors to perform opera 
tions further comprising obtaining an audio fingerprint of the 
audio data. 

19. The article of claim 18, wherein obtaining the audio 
fingerprint includes generating an audio fingerprint from the 
audio data received from the client device. 

20. The article of claim 13, wherein the captured media 
includes a collection of captured digital television broadcasts, 
the instructions, when executed, cause the one or more pro 
cessors to perform operations further comprising: 

monitoring at least one digital television channel; 
extracting at least an audio stream from each of the at least 

one digital television channels; 
generating, for each of the monitored at least one digital 

television channels, an audio fingerprint from at least a 
portion of the extracted audio stream; and 

storing each of the generated audio fingerprints in an audio 
fingerprint repository, each generated audio fingerprint 
associated with a unique content identifier. 

21. The article of claim 20, wherein the computer readable 
storage medium stores instructions for causing one or more 
processors to perform further operations including: 
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26 
deriving at least one additional set of information associ 

ated with each extracted audio stream; 
generating at least one set of content-related metadata 

associated with each extracted audio stream based on the 
derived at least one additional set of information; 

associating each of the at least one set of content-related 
metadata with the unique content identifier associated 
with the generated audio fingerprint associated with the 
corresponding extracted audio stream; and 

storing each of the at least one set of content-related meta 
data in a metadata repository. 

22. The article of claim 21, wherein: 
identifying specific content from captured media includes: 

matching an audio fingerprint generated from the audio 
data received from the client device with at least one 
audio fingerprint stored in the audio fingerprint 
repository; and 

identifying the unique content identifier associated with 
the at least one audio fingerprint stored in the audio 
fingerprint repository; and 

obtaining additional metadata associated with the identi 
fied content includes retrieving content-related metadata 
associated with the identified unique content identifier 
from the metadata repository. 

23. A system comprising: 
one or more front-end servers adapted to receive one or 
more sets of audio data from one or more client devices; 

one or more match servers adapted to identify a set of 
program data from a plurality of sets of program data, 
wherein each set of program data corresponds to one or 
more captured media programs and advertisements, 
based on the audio data, the one or more captured media 
programs and advertisements being captured in real 
time at one or more capture servers, where the one or 
more match servers are further adapted to identify pro 
gram data associated with recently broadcast media pro 
grams and advertisements as captured at the one or more 
capture servers concurrently with the receiving of the 
one or more sets of audio data from the one or more 
client devices; 

one or more ad detection servers adapted to: 
determine whether the captured media programs and 

advertisements include a known or new advertise 
ment; and 

process at least a video portion of the captured adver 
tisement at the advertisements first occurrence, the 
processing including generating additional informa 
tion associated with the captured advertisement, at 
least a part of the additional information to be used in 
building a search query; 

one or more service information servers adapted to: 
store additional information associated with captured 
media programs and the generated additional infor 
mation associated with the captured advertisement; 
and 

identify specific additional information associated with 
the identified set of program data; and 

one or more search query builder servers adapted to gen 
erate a search query based at least in part on the identi 
fied specific additional information associated with the 
identified set of program data and the generated addi 
tional information associated with the captured adver 
tisement; 

the one or more front-end servers further adapted to send at 
least one search query result identified based on the 
generated search query to the one or more client devices, 
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the one or more search results representing additional 
search results related to the captured advertisement. 

24. The system of claim 23, 
the one or more front-end servers further adapted to obtain 

an audio fingerprint based on the one or more sets of 
received audio data; 

the one or more match servers further adapted to: 
compare the obtained audio fingerprint with a plurality 

of program data- and advertisement-based audio fin 
gerprints; and 

identify at least one of the plurality of program data- or 
advertisement-based audio fingerprints matching the 
obtained audio fingerprint. 

25. The system of claim 23, further comprising one or more 
search engine servers adapted to receive the generated search 
query and identify at least one search query result responsive 
to the generated search query. 

26. The system of claim 23, wherein the one or more client 
devices include a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. 

27. A method comprising: 
obtaining an audio sample from at least one media Source 

at a client device, the audio sample associated with at 
least one advertisement; 

transmitting audio data associated with at least a portion of 
the audio sample including the portion associated with 
the at least one advertisement from the client device to a 
non-keyword-based search system; 

receiving a set of search results associated with the trans 
mitted portion of the audio data at the client device, 
wherein the set of search results are generated at the 
non-keyword-based search system by: 
identifying a known advertisement associated with the 

obtained audio sample using the transmitted audio 
data; 

Selecting one or more search terms based on the identi 
fied known advertisement and a set of additional 
information associated with the known advertise 
ment, the set of additional information generated in 
response to an analysis of an audio-video presentation 
associated with the known advertisement, the analysis 
including at least one of an image analysis associated 
with the video presentation associated with the known 
advertisement or an optical character recognition 
analysis of an image or text string associated with the 
known advertisement; and 

Submitting the one or more search terms to a search 
engine, where the identified known advertisement 
associated with the obtained audio sample is identi 
fied from a real-time broadcast of the media program 
ming captured by at least one capture system associ 
ated with the non-keyword-based search system 
concurrently with obtaining the audio sample, the 
analysis of the audio-video presentation associated 
with the known advertisement performed during an 
original presentation of the advertisement; and 

presenting the set of search results at the client device, the 
one or more search results representing a search provid 
ing at least one result associated with the known adver 
tisement. 

28. The method of claim 27, wherein the at least one media 
Source includes a local media source, and further wherein 
obtaining the audio sample from the at least one media Source 
at the client device includes recording ambient audio associ 
ated with the local media source. 

29. The method of claim 27, wherein the at least one media 
Source includes at least one of a television broadcast, a radio 
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28 
broadcast, an Internet-based multimedia presentation, a DVD 
presentation, or a Blu-ray presentation. 

30. The method of claim 27, wherein the client device 
includes a mobile device. 

31. The method of claim 30, wherein the mobile device 
includes one of a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. 

32. The method of claim 27 further comprising obtaining 
an audio fingerprint of at least a portion of the audio sample at 
the client device, and wherein the transmitted audio data 
associated with the at least a portion of the audio sample 
includes the obtained audio fingerprint. 

33. An article comprising a non-transitory computer-read 
able storage medium, the computer readable storage medium 
storing instructions for causing, when executed, one or more 
processors to perform operations including: 

obtaining an audio sample from at least one media source, 
the audio sample associated with at least one advertise 
ment; 

transmitting audio data associated with at least a portion of 
the audio sample including the portion associated with 
the at least one advertisement to a non-keyword-based 
search system; 

receiving a set of search results associated with the trans 
mitted portion of the audio data, wherein the set of 
search results are generated at the non-keyword-based 
search system by: 
identifying a known advertisement associated with the 

obtained audio sample using the transmitted audio 
data; 

Selecting one or more search terms based on the identi 
fied known advertisement and a set of additional 
information associated with the known advertise 
ment, the set of additional information generated in 
response to an analysis of an audio-video presentation 
associated with the known advertisement, the analysis 
including at least one of an image analysis associated 
with the video presentation associated with the known 
advertisement or an optical character recognition 
analysis of an image or text string associated with the 
known advertisement; and 

Submitting the one or more search terms to a search 
engine, where the identified known advertisement 
associated with the obtained audio sample is identi 
fied from a real-time broadcast of the media program 
ming captured by at least one capture system associ 
ated with the non-keyword-based search system, the 
analysis of the audio-video presentation associated 
with the known advertisement performed during an 
original presentation of the advertisement; and 

presenting the set of search results, the one or more search 
results representing a search providing at least one result 
associated with the known advertisement. 

34. The article of claim 33, wherein the at least one media 
Source includes a local media Source, and further wherein 
obtaining the audio sample from the at least one media Source 
includes recording ambient audio associated with the local 
media Source. 

35. The article of claim 33, wherein the at least one media 
Source includes at least one of a television broadcast, a radio 
broadcast, an Internet-based multimedia presentation, a DVD 
presentation, or a Blu-ray presentation. 

36. The article of claim 33, wherein the computer storage 
medium includes a mobile device. 

37. The article of claim 36, wherein the mobile device 
includes one of a mobile phone, a Smartphone, a laptop, a 
network, or a tablet PC. 
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38. The article of claim 32, the program comprising 
instructions that when executed by data processing apparatus 
cause the data processing apparatus to perform operations 
further comprising obtaining an audio fingerprint of at least a 
portion of the audio sample, and wherein the transmitted 5 
audio data associated with the at least a portion of the audio 
sample includes the obtained audio fingerprint. 
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